Phosphorylation/activation of phosphorylase b kinase by cAMP/Ca2(+)-independent, autophosphorylation-dependent protein kinase.
Phosphorylase b kinase from rabbit skeletal muscle can be phosphorylated and activated by a cyclic nucleotide- and Ca2(+)-independent protein kinase previously identified as an autophosphorylation-dependent multifunctional protein kinase (auto-kinase) from brain and liver (Yang et al., J. Biol. Chem. 262, 7034-7040 (1987) and Yang et al. J. Biol. Chem. 262, 9421-9427 (1987)). This independent kinase phosphorylates both alpha and beta subunits of phosphorylase b kinase and results in a approximately 5-fold activation of the kinase when 0.55 and 0.5 mol of phosphate are incorporated into the alpha and beta subunits, respectively. Activation of phosphorylase b kinase catalyzed by auto-kinase is about 70% of that observed with cAMP-dependent protein kinase. Analysis of phosphopeptide maps of alpha and beta subunits further reveals that both kinases phosphorylate almost the same sites on both alpha and beta subunits, suggesting that activation of phosphorylase b kinase by the two kinases may be through a common molecular action mechanism. Taken together with the previous result that auto-kinase can inactivate glycogen synthase, the present study provides initial evidence that a coordinate control mechanism for simultaneous regulation of glycogenolysis and glycogenesis can be modulated by autophosphorylation-dependent protein kinase in a cAMP- and Ca2(+)-independent pathway, representing a new mode of control mechanism for the regulation of glycogen metabolism in cells.